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(54) ENZYME ELECTRODE 

(57)Abstract: 

PURPOSE: To obtain a disposable electrode excellent in response by coating a measuring electrode 
with a conductive ink containing at least a conductive powder, enzyme, an electron transmitter, a 
binder and a water absorbable substance. 

CONSTITUTION: As the conductive powder, carbon black is pref. from the aspect of surface 
hydrophilicity, ink aptitude or the like and, as enzyme, oxidoreductase is used. As the electron 
transmitter, a redox compd. functioning as the electron transmitter of oxidoreductase is used. As the 
binder, natural polymers such as starch, cellulose, alginic acid or the like and synthetic polymers 
such as an acrylic resin, a butyral type polymer, a vinyl acetate type polymer or the like are used. 
The content of the binder is about 5-50% of the total solid of conductive ink. As the water 
absorbable substance, for example, cellulose, starch or chitin is used. When an electrode is formed 
using the conductive ink containing those components, a soln. to be inspected is rapidly difliised 
throughout the electrode to be absorbed up to the interior thereof and a reaction place increases to 
bring about the same effect as an increase in a surface area. 



2010-03-19 17:49:01 



Page 12/12 



2/2 

[Claim 1] An enzyme electrode, comprising an electrode system having at least a measuring 
electrode and an counter electrode which are provided on an insulating substrate, wherein the 
measuring electrode comprises a coating of an electrically- conductive ink composition containing at 
least an electrically-conductive powder, an enzyme, an electron-transfer substance, a binder, and a 
water-absorbing substance. 

[Claim 2] The enzyme electrode of Claim 1, wherein the content of the water-absorbing 
substance is from 0.5 to 20 percent based on the total solids of the electrically-conductive ink 
composition. 

[Claim 3] The enzyme electrode of Claim 1, wherein the coating of the electrically-conductive 
ink composition is formed by a printing method 

Detailed Descriptions of the Invention: 



[0009] The enzyme to be contained in the ink composition may be any oxidoreductase, and, for 
example, glucose oxidase, cholesterol oxidase, lactate oxidase, alcohol oxidase, xanthine oxidase, 
pyruvate oxidase, aldehyde oxidase, or the like may be used. 

[0010] The electron-transfer substance may be any redox compound capable of functioning as an 
electron carrier for the oxidoreductase. Examples of the electron-transfer substance include 
ferrocene and derivatives thereof, benzoquinone, methylene blue, 2,6-dichloroindophenol, and 
metallocyanide complexes. 



[0018] <Example 1> An example where glucose in blood is measured using glucose oxidase is 
shown below. 10 g of acetylene black (manufactured by ADEKA CORPORATION), 1 g of 
potassium ferricyanide, 20 g of a 10% carboxymethylcellulose solution, 40 g of a solution of 10% 
of a polyester resin Elitel UE-3200 (manufactured by UNITIKA. LTD,), 100 g of cellosolve acetate, 
10 g of a cellulose powder Type C (manufactured by Toyo Roshi Kaisha, Ltd.) as a water-absorbing 
substance, and 2.5 g of PQ Polymer PL-100 (manufactured by OSAKA ORGANIC CHEMICAL 
INDUSTRY LTD.) were mixed and dispersed in a triple roll mill. To the mixture was added 0.5 g 
of glucose oxidase (8 units/mg, manufactured by Merck KGaA) and mixed to form a uniform 
mixture, so that an electrically-conductive ink composition was obtained. 
[0019] As shown in Fig. 1, a measuring electrode (3) was formed on an insulating polyethylene 
terephthalate substrate (2) provided with a silver counter electrode (1) by a screen printing method 
using the enzyme-containing, electrically-conductive ink composition. In this process, the screen 
plate used was 150 mesh, and the sol thickness was 50 jjm. An insulating polymer layer (4) was 
formed thereon, while the electrodes were partially left uncovered. 
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